The increasing accuracy of ab initio calculations of nuclear magnetic resonance (NMR) shielding constants, combined with NMR frequency measurements, brings forth an interesting new application -it enables the determination of accurate nuclear magnetic dipole moments. To determine the magnetic dipole moment of a bare nucleus, the effects of chemical shielding must be isolated. NMR experiments in the gas phase can provide the zero-pressure extrapolated values, not affected by intermolecular forces and thus suitable for a direct comparison with theoretical values computed for a single molecule, so a correct description of the chemical shielding can be obtained. Our previous results for a series of nuclei, important in chemical applications of NMR, are discussed in a recent review [1] .
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Trifluoroborane, BF 3 , is a stable and structurally simple compound of boron. At room temperature BF 3 is a gas-phase substance, which makes it a good candidate for the determination of boron magnetic moments by applying NMR spectroscopy. The boron atom has only six electrons (sp 2 hybridization) in its outer shell in BF 3 so this molecule is planar and can act as a Lewis acid. On the other hand, the large number of electron lone pairs of fluorine atoms in this molecule makes the calculation of highly accurate NMR shielding constants a challenging task. In this work we have first calculated the total shielding constant at the molecular equilibrium geometry. The shielding constant was obtained as the sum of a nonrelativistic electroncorrelated contribution, and a relativistic correction computed at a lower level of theory. Furthermore, vibrational and temperature corrections to the shielding constants were added. The nonrelativistic calculations were carried out using the ACES II program. The relativistic corrections were estimated using the Dalton program and a 2008 version of the DIRAC package. We obtained the total ab initio shielding constants: σ 10B = 97.879; σ F = 331.949 ppm for 10 BF 3 He were carried out on a Varian INOVA-500 spectrometer at 300 K (a detailed description of our experimental work with helium-3 is given in Ref. [2] ). At a stable external magnetic field the resonance frequencies were linearly dependent on BF 3 density. The experiments were carried out at constant temperature (300K), with decoupling of the boron and fluorine nuclei. (1) where ν Y /ν X is the experimentally measured gas-phase NMR frequency ratio and σ X and σ Y are the computed theoretical shielding constants of nuclei X and Y, respectively. We first applied Eq. 1 to derive the magnetic moments of [3] . To check the consistency of the results, we also derive the boron magnetic moments using fluorine data (Y = 11 B, 10 B; X = 19 F). In this case we used as the reference an improved value of the fluorine nuclear magnetic moment determined in our previous work µ F = 2.6283214(132)µ N [5] and we obtained µ 11B = 2.6883642(318)µ N and µ 10B = 1.8004543(213)µ N . As shown the differences between the boron magnetic moments derived using different reference data are ≈10 -5 µ N for both isotopes, whereas the old literature values differ by more than 10 -4 µ N .
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